20S-CHEM20B-1 Exam 1

AN LE

TOTAL POINTS

174 / 175

QUESTION 1
1115/15
v + 15 pts Correct, $$ \Delta U =11 J$$
+5 pts $$w=\int Fdl = F \Delta | =10 J$$
+5 pts $$g=mC_s\Delta T = 1J$$
+5 pts $$ \Delta U =g+ w =11J$$
- 3 pts Math or unit error

+ 0 pts Poor Scan/Did not follow instructions

QUESTION 2

220 pts

212.i5/5
v + 5 pts Correct $$w =0$$
- 3 pts Math or unit error

+ 0 pts Incorrect

2.22.i14/15
v +10 pts Correct, $$ w=-374J$$
+ 4 pts $$w=-\int P_{ex}dV = -P_{ex} \Delta V$$
+ 4 pts $$\Delta V = V_f-V_i\approx V_{$$
v + 4 pts $$w = -P_{ex} \Delta V =-nRT$$
+5 pts $$w = \Delta U - q$$
- 3 pts Math or unit error

+ 0 pts Incorrect

QUESTION 3

330 pts

313.i10/10
v +10 pts Correct, $$\Delta H_{r}"o = -896.3 \frac
{kJXmol}$$
+ 2 pts $$ \Delta H_{r}*o = \Delta H_{f}*o(products)-
\Delta H_{f}*o(reactants) $$
+ 3 pts $$ \Delta H_{r}*o =[\Delta
H_{f}*o(H_20_{2()))+4\Delta H_{f\*o(N_{2(g)})}{2\Delta

H_{f)*o(HN_{3(I)}))+2\Delta H_{f}*o(NO_{(9))] $$
+ 2 pts $$\Delta H_f*o(N_{2(g))=0$$
- 3 pts Math or unit error

3.23.ii5/5
v + 5 pts Correct, $$\Delta H_r"0<0%$$, so
exothermic

+ 3 pts $$ \Delta H_r"o >0$$, so endothermic

3.33.iii15/15
v +15 pts Correct, $$n_{NH_3}=0.046mol=0.04-
0.05mol$$
+ 3 pts $$q_r=n_r \Delta H_r"0$$
+ 3 pts $$g_w=mC_s \Delta T = 21 kJ$$
+3 pts $$ g_w =-q_r$$ or $$ g_w+q_r=0$$
+ 3 pts $$n_r=0.023mol=0.02mol$$
- 3 pts Math or unit error

QUESTION 4
4420/20
v + 20 pts Correct, $$ T_{eq)=335K$$
+4 pts $$g_i+g_w=0%$ or $$ g_i =-g_w$$
+5 pts $$g_i = m_iC_i \Delta T_i + m_i \Delta
H_{fus}*o + m_iC_w \Delta T_w$$
+ 3 pts $$q_i = m_iC_i (273K-253K) + m_i \Delta
H_{fus)o + m_iC_w (T_{eq}-273K)$$
+2pts $$ g_w =m_wC_w \Delta T$$
+2pts $$ g_w =m_wC_w (T_{eq}-343K)$$
- 3 pts Math or unit error

QUESTION 5

540 pts

515.i10/10
v +10 pts Correct, $$\Delta U_T = 0$$,
$$q_T=nRTIn(\frac {V_f}{V_i})$$, $$w_T=-nRTIn(\frac



{V_f{V_i)$$
+ 3 pts $$\Delta U_T = 0$$
+ 3 pts $$q_T=nRTIn(\frac {V_f{V_i)$$
+ 4 pts $$w_T=-nRTIn(\frac {V_f}{V_i))$$

5.2 5.ii 20/ 20
v + 20 pts Correct, $$ \Delta U_V = \frac {3{2}nR
(T_2-T_i)$$, $$q_V=\frac (3}2}nR (T_2-T_i)$$,
$$w_V=0%$$, $$ \Delta U_P = \frac {3{2}nR (T_i-
T_2)$$, $$q_P=\frac {(5}{2}nR (T_i-T_2)$$, $$w_P=-
P \Delta V=-nR (T_i-T_2)$$
+ 4 pts $$ \Delta U_V = \frac (3)}2}nR (T_2-T_i)$$
+3 pts $$ q_V = \frac (3}2JnR (T_2-T_i)$$
+ 3 pts $$w_V=0%$$
+ 4 pts $$ \Delta U_P = \frac {(3}{2)nR (T_i-T_2)$$
+3 pts $$ q_P = \frac {(5}2)nR (T_i-T_2)$$
+ 3 pts $$w_P=-P \Delta V=-nR (T_i-T_2)$$

- 2 pts Answer not simplified or total process values

not correct

5.35.iii10/10
v +10 pts Correct, $$ \Delta U_i=\Delta U_{ii}$$,

$$q_i \ne q_{ii}$$, $$w_i \ne w_{ii} $$; $$9>0%$, so

heat is being absorbed by the system; $$w<0%$$, so
work is being done by the system

+ 3 pts $$ \Delta U_i=\Delta U_{ii}$$, $$q9_i \ne
q_{i$$, $$w_i\ne w_{ii} $$

+ 4 pts $$9>0%$$, so heat is being absorbed by the
system

+ 4 pts $$w<0%$$, so work is being done by the
system

-2 pts $$9<0$$ or $$wW>0%$$ or $$w=0%$$ or "it
depends"

+ 2 pts $$9>0$$, but no statement or incorrect
statement of direction of exchange

+ 2 pts $$w<0$$, but no statement or incorrect
statement of direction of exchange

+ 2 pts $$ \Delta U_i=\Delta U_{ii} = 0$$

+ 0 pts Incorrect

QUESTION 6

6 50 pts

6.16.i10/10
v +10 pts Correct, CO is polar and has dipole-dipole
forces, KF is ionic; therefore, KF IMFs are stronger.
+ 3 pts CO is polar $$ \Delta EN_{C0}=0.9%$ and
has dipole-dipole IMFs
+ 3 pts KF is ionic $$ \Delta EN_{KF}=3.16$$ and
has ionic or strong dipole-dipole IMFs
+ 3 pts KF > CO IMFs

+ 0 pts poor scan/did not follow instructions

6.26.ii10/10
v +10 pts Correct
+ 2 pts Plot of $$ V(r) $$ vs $$ r $$
+ 2 pts Correct general shape
+ 2 pts KF has a deeper well because it has
stronger IMFs
+ 2 pts KF crosses the x-axis further from the origin

because it is larger

6.3 6.iii 12/12
v +12 pts Correct
+ 3 pts Plot of $$ P$$ vs $$ T $$
+ 3 pts Correct shape
+ 2 pts Point a: solid
+ 2 pts Point b: The triple point, so solid, liquid and
gas
+ 2 pts Point c: The melting point, so solid and liquid

6.46.iv10/10
v + 10 pts Correct, $$F=240.9kN=241kN$$
+ 3 pts $$r=0.62m$$
+ 2 pts $$A=4.83m"2%$$
+ 3 pts $$ F=PA$$
- 3 pts Math or unit error
+ 0 pts No credit

656.v8/8
v + 8 pts Correct, $$ V_{eq}=0.49m"3=0.5m"3$$
+ 5 pts At mechanical equilibrium, $$
P_{eq)=P_{atm}=1atm$$



- 3 pts Math or unit error
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1115/15
v +15 pts Correct, $$ \Delta U =11 J$$
+ 5 pts $$w=\int Fdl = F \Delta | =10 J$$
+5 pts $$g=mC_s\Delta T = 1J$$
+5 pts $$ \Delta U =g + w=11J$$
- 3 pts Math or unit error

+ 0 pts Poor Scan/Did not follow instructions
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Name: Bn |e ; vip -

Problem #72
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pov 4
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: Vi
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w=0J

b) an open beaker at 23°C = 300 K
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we-[eav = =[5 dv = -nRT [y Vv -nRTLa(E)
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W= =aRT = = (0,162 mol )( 2.3 I/mol.-k) (200 K) = ~281. 613 J
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212.i5/5
v + 5 pts Correct $$w =0$$
- 3 pts Math or unit error

+ 0 pts Incorrect
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2.22.i14/15
v +10 pts Correct, $$ w=-374J$$
+ 4 pts $$w=-\int P_{ex}dV = -P_{ex} \Delta V$$
+ 4 pts $$\Delta V = V_f-V_i\approx V_f$$
v + 4 pts $$w = -P_{ex} \Delta V =-nRT$$
+5 pts $$w =\Delta U - q$$
- 3 pts Math or unit error

+ 0 pts Incorrect
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EN} e - An E g‘, D

J Pog i 2
Probiem #2

HN3(£) T NO(Q) gl Hzol(ﬁ,! + Nl(g)

Balanwd ~ 2HN3(€) + ZNO(Q) e Hloz.(l) + L"Nz(?)

L) stoandard entholpy of the rtackton

AM pen = Hrvﬁd-woﬂ ™ H"eéu/funfg

—
-

[(l mel H,0, ) (-18%.32 kJ/MI) t (4mel No)(o l<J/M‘)]

i [(’2 Mol HN;)(%.ZQ' kJ/Mal) 2 g (2 mol MO)(zb'—t KJ /ma')]

AHQVL -+ “80'6.2-2 kJ,Mo'

/W) This Ha thenm g QXO'H'ICVWH'C becayse Aerm L e I8

M) V=L, AT= 5 R Gz 42 /5K

L" L’lOOOﬂK

0 ot (loooﬂ)(q.zjlg-t()(g K) = 21,000 J = 21 kJ

Vexn = mAH

(21 kKJ) = m(-990.28 kJ/Mol) ignoe ©  4ells ul exothermic

M= 0.023%42 mo|l HNj

X 2 (2 ol HNJ' %) r-éauﬁ'o-a.)

M = 0.0U6F6 mol HN; — | 0.04F mol HNg | needed 4o heat

'qu“’béf;K
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313.i10/10
v +10 pts Correct, $$\Delta H_{r}"o = -896.3 \frac {kJ}{mol}$$
+ 2 pts $$ \Delta H_{r}"o = \Delta H_{f}*o(products)- \Delta H_{f}*o(reactants) $$
+ 3 pts $$ \Delta H_{r}*o = [\Delta H_{f}*o(H_20_{2(l)}))+4\Delta H_{f}*o(N_{2(g)})]{2\Delta
H_{f)*o(HN_{3(I)}))+2\Delta H_{f}*o(NO_{(9))] $$
+ 2 pts $$\Delta H_f*o(N_{2(g)})=0%$$

- 3 pts Math or unit error

Page 11



EN} e - An E g‘, D

J Pog i 2
Probiem #2

HN3(£) T NO(Q) gl Hzol(ﬁ,! + Nl(g)
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AM pen = Hrvﬁd-woﬂ ™ H"eéu/funfg

—
-

[(l mel H,0, ) (-18%.32 kJ/MI) t (4mel No)(o l<J/M‘)]

i [(’2 Mol HN;)(%.ZQ' kJ/Mal) 2 g (2 mol MO)(zb'—t KJ /ma')]

AHQVL -+ “80'6.2-2 kJ,Mo'

/W) This Ha thenm g QXO'H'ICVWH'C becayse Aerm L e I8

M) V=L, AT= 5 R Gz 42 /5K

L" L’lOOOﬂK

0 ot (loooﬂ)(q.zjlg-t()(g K) = 21,000 J = 21 kJ

Vexn = mAH

(21 kKJ) = m(-990.28 kJ/Mol) ignoe ©  4ells ul exothermic

M= 0.023%42 mo|l HNj

X 2 (2 ol HNJ' %) r-éauﬁ'o-a.)

M = 0.0U6F6 mol HN; — | 0.04F mol HNg | needed 4o heat
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3.23.ii5/5
v + 5 pts Correct, $$\Delta H_r"*0<0%$$, so exothermic
+ 3 pts $$ \Delta H_r"0 >0%$$, so endothermic
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3.33.iii15/15
v + 15 pts Correct, $$n_{NH_3)=0.046mol=0.04-0.05mol$$
+ 3 pts $$q_r=n_r \Delta H_r"0$$
+ 3 pts $$q_w=mC_s \Delta T = 21 kJ$$
+3 pts $$ g_w=-q_r$$ or $$ g_w+q_r=0%$
+ 3 pts $$n_r=0.023mol=0.02mol$$

- 3 pts Math or unit error
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4420/20
v + 20 pts Correct, $$ T_{eq)}=335K$$
+4pts $$q_i+q_ w=0%$$or $$ g_i=-q_w$$
+5 pts $$g_i = m_iC_i \Delta T_i + m_i \Delta H_{fus}*o + m_iC_w \Delta T_w$$
+3 pts $$q_i = m_iC_i (273K-253K) + m_i \Delta H_{fus)o + m_iC_w (T_{eq}-273K)$$
+2 pts $$ g_w = m_wC_w \Delta T$$
+2pts $$ g_w =m_wC_w (T_{eq}-343K)$$
- 3 pts Math or unit error

Page 17



5)

/:) (p,'/ T;, V,‘) — (PF, Tf’ V,F) !’\7 i-.r"{"lf)eV'W\‘l‘ ﬂYPaNl.UV\ (AT: O)

AU:—;*V\K’..{);‘%ZO *”‘AU=O\
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2 3
AU= 3 rRAT, AUz = nRAT,
= /- - - = - T -
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AU=oL+y(=q,.=—§-hﬂAT. = nc,,z.\‘r=n(§r<)ar:—§nu’r,'_

AU, + AU, =‘%nKAT. i %nRATz = AU

W, tw, = 6+ (~POV) Z|-PAY =W

m———

-132 5 -
4, +q, 7| S7RAT, T ZnRAT, =g

#id) 10 bork parts (i) and (i) vok U neqative and heat if

positive. Negative ok entail that +hu Syriem ¥ la/’ﬂj.

work, or mther i+ is doihﬂ wvark. Positive heat nmeans hat

heay i gained, Co‘.u.'deu.‘u’ we gt |ooking at tha Oepansion

oﬁcl« aaf " LOH\ cq.{c,fl hégﬂhlc werk qwd pwih'ue heat

beth intuihvely make senSe .,
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515.i10/10
v + 10 pts Correct, $$\Delta U_T = 0$$, $$q_T=nRTIn(\frac {V_f{V_i)$$, $$w_T=-nRTIn(\frac {V_f{V_i})$$
+ 3 pts $$\Delta U_T = 0$$
+ 3 pts $$9_T=nRTIn(\frac {V_f{V_i)$$
+ 4 pts $$w_T=-nRTIn(\frac {V_f}{V_i))$$
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5.2 5.ii 20/ 20

v + 20 pts Correct, $$ \Delta U_V = \frac (3}(2}nR (T_2-T_i)$$, $$q_V=\frac {32JnR (T_2-T_i)$$, $$w_V=0$$,
$$ \Delta U_P = \frac {3}{2)}nR (T_i-T_2)$$, $$q_P=\frac {5}2)nR (T_i-T_2)$$, $$w_P=-P \Delta V=-nR (T_i-
T_2)$$

+ 4 pts $$ \Delta U_V = \frac {3}(2JnR (T_2-T_i)$$

+ 3 pts $$ q_V =\frac {3}{2)nR (T_2-T_i)$$

+ 3 pts $$w_V=0$$

+ 4 pts $$ \Delta U_P = \frac (3)2)nR (T_i-T_2)$$

+ 3 pts $$ g_P = \frac (5}{2}nR (T_i-T_2)$$

+ 3 pts $$w_P=-P \Delta V=R (T_i-T_2)$$

- 2 pts Answer not simplified or total process values not correct
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5.3 5.iii 10/10
v +10 pts Correct, $$ \Delta U_i=\Delta U_{ii}$$, $$q_i \ne g_{ii}$$, $$w_i \ne w_{ii} $$; $$9>0%$$, so heat is
being absorbed by the system; $$w<0$$, so work is being done by the system
+ 3 pts $$ \Delta U_i=\Delta U_{ii}$$, $$a_i \ne a_{ii}$$, $$w_i \ne w_{ii} $$
+ 4 pts $$9>0%$$, so heat is being absorbed by the system
+ 4 pts $$w<0%$$, so work is being done by the system
- 2 pts $$9<0%$$ or $$w>0%$$ or $$w=0%$$ or "it depends"
+ 2 pts $$9>0$$, but no statement or incorrect statement of direction of exchange
+ 2 pts $$w<0%$$, but no statement or incorrect statement of direction of exchange
+ 2 pts $$ \Delta U_i=\Delta U_{ii} = 0$$

+ 0 pts Incorrect
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6.16.i10/10
v +10 pts Correct, CO is polar and has dipole-dipole forces, KF is ionic; therefore, KF IMFs are stronger.
+ 3 pts CO is polar $$ \Delta EN_{C0}=0.9%$$ and has dipole-dipole IMFs
+ 3 pts KF is ionic $$ \Delta EN_{KF}=3.16$$ and has ionic or strong dipole-dipole IMFs
+ 3 pts KF > CO IMFs

+ 0 pts poor scan/did not follow instructions
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6.2 6.ii10/10
v +10 pts Correct
+ 2 pts Plot of $$ V(1) $$ vs $$ r $$
+ 2 pts Correct general shape
+ 2 pts KF has a deeper well because it has stronger IMFs

+ 2 pts KF crosses the x-axis further from the origin because it is larger
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6.3 6.iii 12/12
v +12 pts Correct
+ 3 pts Plot of $$ P$$ vs $$ T $$
+ 3 pts Correct shape
+ 2 pts Point a: solid
+ 2 pts Point b: The triple point, so solid, liquid and gas

+ 2 pts Point c: The melting point, so solid and liquid
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6.46.iv10/10
v +10 pts Correct, $$F=240.9kN=241kN$$
+ 3 pts $$r=0.62m$$
+ 2 pts $$A=4.83m"2%$$
+ 3 pts $$ F=PA$$
- 3 pts Math or unit error
+ 0 pts No credit
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656.v8/8
v + 8 pts Correct, $$ V_{eq}=0.49m"3=0.5m"3%$$
+ 5 pts At mechanical equilibrium, $$ P_{eq)}=P_{atm}=1atm$$

- 3 pts Math or unit error
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